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TITLE

Persistence of Vegetative Bacillus anthracis and Yersinia pestis

L ESTIMATED PERIOD OF PERFORMANCE

The estimated period of perforfnance shall be 18 months from the date of award.
IL. SUMMARY OF OBJECTIVES

This work shall provide data on how long Bacillus anthracis (as vegetative cells, not spores)
survives on different materials, with and without exposure to simulated sunlight (ultraviolet light
in the A and B range; referred to as UV-A/B). The same tests shall also be conducted with
Yersinia pestis. Previous tests have been conducted to determine persistence of B. anthracis
subject to simulated sunlight, but with B. anthracis in spore form. Refer to EPA report
EPA/600/R-10/048, May 2010. Also, previous tests have been conducted to assess persistence
of Y. pestis, but these tests did not use UV-A/B; refer to report EPA/600/R-10/086, August 2010.

III. RELEVANCE

The results of these tests will provide information about how long B. anthracis may survive
outdoors when exposed to simulated sunlight, when in vegetative cell form. (Development of
germinants to convert dormant B. anthracis spores into vegetative cells, so that chemical
inactivation is easier and persistence is diminished, is currently being investigated under separate
research projects.) This information will be useful in determining the conditions in which
decontamination may or may not be necessary. Similar information is needed for Y. pestis.

IV. BACKGROUND

The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting human
health and the environment from accidental and intentional releases of hazardous and toxic
materials. According to Homeland Security Presidential Directive 10 (HSPD-10), the EPA is
tasked with developing strategies, guidelines, and plans for decontamination of persons,
equipment, and facilities following a biological weapons attack. In response to this directive, the
EPA Office of Research and Development (ORD) National Homeland Security Research
Center’s (NHSRC) Decontamination and Consequence Management Division (DCMD) is
conducting persistence studies of B. anthracis (Ames strain) and other biological agents on
materials/surfaces. This work will utilize methods from previous persistence and
decontamination studies that have already been conducted by DCMD.




V. SCOPE

The purpose of the study is to quantify the recovery of B. anthracis and Y. pestis vegetative cells
from 4 materials with and without exposure to artificial sunlight. The materials will be topsoil,
unpainted concrete, bare pine wood, and glass. Four separate tests (4 test durations) at laboratory
ambient conditions shall be conducted. Sufficient replicates, blanks, and positive controls shall
be used, consistent with standard microbiological and quality assurance procedures, and past
work conducted by DCMD (see references noted below).

Conference calls shall be established on an ad hoc basis between the EPA TOCOR and the
contractor. During these conference calls the contractor shall report on progress made in the
project and any technical issues encountered in implementation of the test plan.

VI. TECHNICAL APPROACH

For each test, the effort shall include the recovery of viable agent from each material before
(positive control) and after each test duration has been completed. Five replicates for each agent-
material-time point combination and five replicates for each agent material positive control shall
be included in each experiment. Test and analytical methods shall be adopted from past or on-
going efforts, in consultation with the TOCOR.

VII. TASKS

TASK 1: DRAFT A QUALITY ASSURANCE PROJECT PLAN.

The contractor shall draft a Quality Assurance Project Plan (QAPP) that shall cover the work
outlined in this performance work statement (PWS) including a project timeline. This QAPP
shall follow guidelines set forth in Attachment #1 to the PWS. In this plan, the test matrices
must include laboratory blanks, positive controls, and procedural blanks in addition to the test
coupons. The QAPP shall be submitted to the EPA TOCOR within 30 days of award, and then
revised per TOCOR and the EPA QA Manager comments. No tests shall be conducted until the
QAPP has been approved by the EPA QA manager. (All approvals will come over email.)

Approval time is usually 2-3 weeks.

All methods, materials, procedures, equipment, microbiological preparations and analyses, etc.,
conducted under this task order, shall be consistent with those used in previous related studies
directed by DCMD, and as documented in the following reports and journal articles, unless
otherwise directed by the TOCOR:

e Investigation of Simulated Sunlight in the Inactivation of B. anthracis and B. subtilis on
Outdoor Materials. EPA/600/R-10/048, May 2010. (For methods related to the UV-A/B
source and measurement, B. anthracis, coupon materials)

e Persistence Testing and Evaluation of Fumigation Technologies for Decontamination of
Building Materials Contaminated with Biological Agents. EPA/600/R-10/086, August
2010. (For methods related to persistence tests with Y. pestis.)




o Calfee, M.W. and Wendling, M. Inactivation of Vegetative Bacterial Threat Agents on
Environmental Surfaces. In preparation; available upon request. (For additional
information on microbiological procedures using Y. pestis.)

e Calfee, M.W. and Wendling, M. The effects of environmental conditions on persistence
and inactivation of Brucella suis on building material surfaces. Letters in Applied
Microbiology, doi:10.1111/j.1472-765X.2012.03237.x (For information related to
maintaining and measuring temperature and relative humidity, and persistence tests in
general.)

TASK 2: PERFORM PERSISTENCE TESTS.

The contractor shall conduct experiments to determine the recovery of B. anthracis vegetative
cells (Ames strain) on 4 materials at 4 non-zero time points (i.e., four separate tests), at 22 + 2 °C
and relative humidity of 40% + 15. The materials shall be topsoil, unpainted concrete, glass, and
bare pine wood. Tests shall be conducted with and without UV-A/B exposure, for a total of 8
separate experiments. Initial test durations shall be selected (based on whether UV-A/B will be
present or not) in consultation with the TOCOR during the writing of the QAPP, and follow on
test durations shall be selected based on results of ongoing tests. It is expected that the longest
durations tested may be between 2-3 months.

The same matrix of tests shall also be conducted with Y. pestis. If feasible, tests with Y. pestis
and B. anthracis can occur simultaneously in the same test chamber. However, if initial test
results show a significant difference (based on judgement of TOCOR) in persistence results
between the two microbes, separate tests shall be conducted.

Five replicate agent-material test coupons and 5 replicate agent—meiterial positive controls shall
be included in each experiment, with a sufficient number of blanks.

Inactivation of the agents over time shall be determined quantitatively (i.e., log reduction) based
on the recovery of the agent from the tested coupons and on the positive controls, as described
in more detail in the QAPP, The log reduction results shall be reported in terms of each time
point as well as UV dose.

Prior to the persistence testing, preliminary tests shall be conducted to determine and
characterize the UV-A and UV-B levels as a function of location within the test chamber, and if
there is any reduction in intensity over time. Similar preliminary tests shall be conducted to

ensure temperature and RH can be maintained in the appropriate range with and without UV-
A/B.

One separate test shall be conducted to assess the effect of higher levels of UV-A. This test shall
be conducted with one material, one test duration, and with Y. pestis and B. anthracis vegetative
cells. It is expected that in addition to the UV-A/B source used for the tests described previously
in this task, a separate, additional UV-A source will be used for this separate experiment,




TASK 3: REPORT

The contractor shall prepare-three drafts of the report. The first draft of the report shall be
received by the TOCOR no later than 3 weeks after completion of the final test.  The EPA
TOCOR will provide comments on the first draft within 2 weeks of receipt, and the contractor
shall revise the report based on the TOCOR comments within 1 week of receiving the TOCOR
comments. The TOCOR will send the second draft of the report for peer and QA review (which
may take 3 weeks), and then submit the peer and QA comments to the contractor. The contractor
shall revise the report (prepare the third draft) based on the comments from the peer-and QA
reviewers, and in consultation with the TOCOR, no later than the final date of this TO.

VIII. DELIVERABLE SCHEDULE

1. On a monthly basis for the duration of the project, the contractor shall submit, in
electronic format, progress reports summarizing technical progress, problems
encountered, monthly and cumulative financial expenditures, and cost and
schedule variance.

3. Within 1 month of the issuance of this contract, the QAPP shall be provided to the
EPA, in electronic format (Microsoft Word). The EPA TOCOR shall then
coordinate EPA QA review of the QAPP. The contractor shall then address any
comments resulting from these reviews within 10 days of receipt of the
comments. The contractor shall then provide a final copy of the QAPP in
electronic format. Work covered in this PWS shall not begin until the QAPP has
been approved by the EPA Quality Assurance Manager. The QAPP shall contain
work plans detailing how the experiments shall be run and include a timetable for
task completion. The awardee shall adhere to QA requlrements as dehneated in
“Attachment #1” to this PWS,

4, Transfer of project data (including raw data) shall occur at the conclusion of each
experiment within each task. The data sheets shall also include the experimental
conditions (e.g. temperature and relative humidity, and UV-A/B levels), the
measured agent levels on all of the coupons (test coupons, procedural blanks,
positive controls, and laboratory blanks), etc.. The subsequent experiments shall
not begin until the EPA TOCOR has reviewed and approved the data (1-2 days
from receipt of data) from the current task.

5. The first draft of the report shall be submitted no later than 8 weeks prior to the
completion of this task order. The second draft of the report shall be submitted
within 1 week of receiving comments from the TOCOR. The third draft of the
report shall be submitted within 1 week after receiving peer and QA review
comments and consulting with TOCOR about how to address changes in report.

7. A document describing any deviations from the QA plan shall also be provided
along with the final report.




Table 1. Deliverable schedule

Draft QAPP (in Microsoft | Within 30 days from

Word) award of task order.
1 QAPP (in  Microsoft | Within 10 days of receipt
Word) with TOCOR and | of TOCOR and QA
QA comments | comments.
incorporated.
2 Project data and | Within 2 days of
experimental conditions. | completing  experiment
(Excel spreadsheets) and all plate data have
been counted and
tabulated.
3 Report drafts (in The first draft of the report shall be
Microsoft Word) = bc?:f;;it?:nlg?trhmgsi Zfﬁi‘?s "%'52

second draft of the report shall be
submitted within 1 week of receiving
comments from the TOCOR. The
third draft of the report shall be
submitted within 1 week after
receiving peer and QA review
comments and consulting with
TOCOR about how to address changes
in report.

IX. REPORTING REQUIREMENTS

1. Laboratory data shall be transferred electronically to the EPA TOCOR after the
conclusion of each trial or series of tests. All products developed under this PWS
(e.g., the above mentioned technical report) must conform to the requirements of
EPA/NHSRC’s guide to writing research reports found here:

http://www.epa. gov/nhsrc/pubs/FINAL_PDF_Policy_and_Guidance.pdf

2. Prior to submission of the final data package all of the data shall be given to the
EPA TOCOR in electronic format (specifically Microsoft Excel spreadsheets).
The data on these spreadsheets shall be straightforward and explanation of the
results via comments shall be added if they are not straightforward.

3. Copies of internal audit reports and responses shall be sent to the EPA TOCOR in
a timely fashion. The TOCOR and EPA Quality Assurance Manager shall be
immediately notified of any critical findings.

4. The contractor shall document all data analysis including statistical models and
related assumptions.



X. QUALITY ASSURANCE

The awardee shall comply with all requirements as delineated on the “Quality Assurance
Planning Requirements Form (QARF)” included with this extramural action; see attachment #1
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-

docs/r5-final.pdf. For guidance on preparing a research-specific QAPP, the preparer should refer
to the project specific requirements provided in NHSRC’s QMP. The QAPP shall be approved
prior to the start of any laboratory work. Additional information related to QA requirements can
be found at www.epa.gov/quality.
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LI SCOPE OF WORK
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R-2 and R-5 and/or the attachments: provided with the SOW. The QAPP must be approved prior to the start of
any work. Additional Information related to QA requirements can be found at
http:/fwww.apa.gov/quelity/qe-docs/rS-final. pdf

Yes  Does this extrarnural action involve the colle'ctton, generation, use, and/or reporting of environmental data; the
desfmgn, construction, and operation of environmental technologies; or davelgpment of software, models, or
methods?
(Ir "No~ then skip to Section IV, and sign the form.)

No - W‘Ig‘m ggﬂ' or any subsequent work assignments or task ordars involve any cross-onganizational efforts
within

No Has a QAPP already bean approved for the activities specifiad in the SOW?

No s an applicable QAPP In the process of being prepared, revised, or approved by EPA personnal for future use:
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by the contractor? (QA approval must be obtained before the contractor cin start work.)

II1 QA DOCUMENTATION OPTIONS

All documentation specified under *Other” must be defined in the NHSRC Quality Managarment Pian and be consistent
with requirements defined in EPA Manual 5360 A1, For all items checked below, there must be adequate. Information tn
the SOW (or its appendices) for the offeror to develop this documentation, Where applicable, reference a specific
section of the SOW. (R-2 refers to EPA Reguireme QuE fansgement Plang (QA/R-2) (EPA/240/B-01/002,
03/20/01) and R-5 refers to EPA R ents for Qualily Assurance Profect Plans (QA/R-8) (EPA/240/B-01/003,
03/20/01). Copiés of these documaents are avaliable st htlp//www.epa.aoviquality/aa dacs html, )

After Award Documentation
R2 Doacumentation of an organization’s Quality System. QMP develaped in acoordence with:
R2 and RS Combined documentation of an organizations Quality System and application of QA and

QC to the single project covered by the contract: Developed in accordance with:

RS Documantation of the application of QA and QC activities to applicable project(s).

Developed in accordance with:
This SOW zgz%g:t‘:& rg? Project Plan with supplements for each specific praject; dave!opcc; In
Not Applicable Existing documentation of the application of QA and QC activities will be used:
1V SIGNATURE BLOCK

The signatures below verify that the Staternent of Work (SOW) has been reviewed to ascertain the recessary QA and
QC activities required to comply with EPA Order 5360.1 A2, that the COR understands these requirements, and that the
COR will 2nsure that the quality requirements indicated on the previous pages of this farnt are incorporated Into all
associated SOWs, (Sign/date below, oblpin a concurrence signature from the QA Staff, and submit the form along

with the other extramural tion.,)

N f )x}/' (‘j
j? k](' ; : ( | & ;,? < To o
N, v e “ed AL L f e A v”; 10/ 2042
, Joe Wood aé 05/02/2012 Eletha Roberts os/bdra01z.. 5[10l2010
NHSRC-DCMD Technical Leakd Person Date NHSRC-DCMD QA Staff Member Date

QAPP REQUIREMENTS FOR APPLIED RESEARCH PROJECTS
{from Appendix B of the NHSRC GMP}

An applied research project is » study 1o demonstrate the performance of technologies under defined conditions, These studies ere often pliot-
- orfiald-scale. The following requirements should be addressed as appiicable.

SECTION 0.0, ARPROVAL BY PROJECT PARTICIPANTS

The EPA Technical Lead Person (TLP) shall be responsible for oblaining signatures of sppeopriste project: participants on the signature
page of the-GA pian, documenting Bgraemant 1o project objectives and the approach for evaliating these o

A distribution fist shall be provided to faciitate the distribution of the mosit recent current version of the QAPP-to all the principa) project
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SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES
1.1 The purposs of study shall be claarty stated.

1.2 “The process, site, facliity, and/or environmental system to be tested shall be described.

1.3 Project objectives shall be clearly steted and identified as. primary or non-primary.

SECTION 2.0, PROJECT ORGANIZATION

2.1 Key points of cortact for anch organization kwolved i the projact shall b identifled.

2.2 AlQA Managers and thelr relationship in the organizations (£e., location within each arganization) shell be identified with
evidence that the QA Manager i Independent of project managoment,

23 nslbmﬂuofalmherpm}oelmmaMMkMIpmmmwmzmumnm meaning that

organizations mponcibmnrph ng, cocndination, sample collection, sampie custody, measuremaents (Le., analytical, physical, and process),
data reduction, data valkiation, and repurt preparalion shall be clearty identified.

SECTION 3,0, EXPERIMENTAL APPROACH
31 Tha mlappmachandmounemdiﬁmnformhmpmmmnlphmmllbowmd ‘The statistical methocts that will be
used wevammhedm (i@, ANOVA, or summary statistics) shoukd ba Identified.

(NOTE: As deermed appropriate 10 the project by the TLI, the Inforimation requested in Sections 3.2, 3.3, and 3.4 may be presented hiere of in
Saction 4; the information requestad in Sections 3.5 may be presartad bere or in Section 8; dnd the information requasiad in Sections: 3.6 may
be presented here or in Saction 7.)

3.2 The sampling stretegy shall be included and evidence must be presentad to demonstrate that the stategy is appropriete for
maating primary project ohjectives, Le., & description of the atatistical methad or sclentific rationale used to sslact sampls shes and number of
samples shail be provided.

3.2 Sampling/monitoring points for all measurements (£ 6., inckxling focations and access points) shall be identifled,

34 The frequancy of sampling/monitoring events, as well as the numbers for each sample-type and/or location ahall be provided,
including QC arxi regerve samples,

a.8 All measuratments {Le., analytical jchemical, microblologicsl, assays], physical, und process) shall bo identified for esch sampls
type or process, and project-specific target analytes shall be listed and classified as critical or noncritical in the QAPP.
3.6 The planned approsch (statistical and/or non-statisticat) for evaluating project objactives shall be inciuded.
SECTION 4.0, SAMPLING PROCEDURES
4.1 Whénaver appicable, the mathod used to astablish steady-state conditions shall be described,
4.2 Known site_specific factors that may aflect sampling/monitoring procedures shall be described.
43 Any site preparation neadad prior to sampling/monitoring ahall ba described.
44 punglmomwmg procedure 1o be used shall be discussed or referenced. If compositing or splitting samples, those
procedures s Mll be described

4.5 For samples requiring a. sp!lt sampla for either QAQC purpoges or for shipment 10 a «ifferent laboratory; the GAPP shall ientily
who is responsible for splitting sampiles, and where the spiitting is performed (6.2, fleld versus iab).

4.8 liwmpﬂnglmonmm equipmaent fs usod to-colluct critical mensurament data (Lo, used to caloulate the final concentration of a

critical pararmeter), the smmmommoumukmuumemmm the freuency st which # i calibrated, and the

acceptance criteria for calibration or calibration verification, as appropriate.

4.7 If sompling/monitoring equipment is used t coliect critioal measurament date, the QAPP shall describie how cross-contamination

hetween sampias is avoided,

4.8 The QAPP ghall inciude & discussion Of the procedunss 10 bs used 1o assure that representative samplas are collectsd.

g:'s —_— Alist of sample quantities to be coliected, and the sample amount reciuirad for each analysis, including QC sample analysis, shal
$P04 Y

4.10 Containers used for sample collection, transport, and storage for each sample typs shall be described.

4.1 Describe how samples are uniquely identified.

4.12 Sample presesvation methods (e.¢., refdgertion, acidification, ei:.), Including specific rengants, equipment, ard supplies
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required for sample presiervation shall be described,

413 Holding ime recquirements shal be noted,

4.14 Procedures for packing and shipping samples shal! be dascribad.

tgguo Procadunas to maimain chain_of_custody (o.g; custody seala, records) during tranefier from tha field to the laboratory, in the
ry, and among contractors and subcontractors shall be described to ensure thet sample integrity s maintained.

4.16 Sompie archivel requirements for each relevant orgenization shall be provided.

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS

51 Each measurement method to be used shall be described in datall or referencad. Modffications to EPA_approvad or simitstly
validated methods shell be spacified,

52 For unpraven methods, verification data spplicable to expecied metrices shall be inclided in the QAPP meaning tha QAPE shell
provide evidenca that the proposed method is capabile of achieving the desired performance.
5.3 For measurements which require a calibratad system, the GAPP shall include specific calibration procedures applicable 1o each

project tarnget analyls, and the prooadures for vetifying both initis| and cortinuing calibrations (including frequency and acceptence criter, and
corrective actions to be perfarmed if acceptance criteria are not met).

SECTION 6.0, QA/QC CHECKS

6.1 At a minimum, the QAPP shall include quantitative acceptance criterla for QA objectives: associated with acouracy, precision,
detection imis, and completeness for critical measuremnents (process, phiysical, and analytical, as appicable) Yor sach mattx,

62 Any udditional project-apecific QA objectives shall be presented, including scceptance criteria. This includes items such as mass
balance requirements.

8.3 The specific procedures used to assess all identified QA objectives shall be fully described,

6.4 The QAPP shall st and define-alf other QC checks and/or procedures (a.g., blanks, surrogates, controls, et ) used for the
project, both flekd and laboratory.,

X1 ,For-each specified QC check or procedure, required frequancias, associatad accaptance criteria, and cormective acions. to be
performed If acceptance ¢riteris are not met shall be included,

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION

7.1 The reporiing requirements (.2, units, reportng method [wed or dry)) for each measursmernt and matrix shall be identified,

72 The deliversbles. expectad from each: organization responsitie for field and laboratory sctivities shall be ksted.

1.3 Deta reduction procedures specific 10 the praject, and also SPeGific 10 each onganization, shall be summarkzed.

74 Data valkdation procedures specifie to each organization used to ensure the reporting of accurste projact data to intemal and
external cients shall be summarized. :

7.5 Data storage requirements for each organizetion shall be piovided.

7.6 The product document that wikl be prepared for the project shall be specified (e.g., journal articks, final report, e/c). The contents
of this document can be referenced w 8 NMSRC or program-specific GMP; if appropriate.

SECTION 8.0, ASSESSMENTS

8.1 The QAPP shall identify sl scheduled sudits (Le., both technical system audits [TSAs] and performance evaluations [PEs]) t be
performed, who will perform these audits, and who wil recelve the sudit reports.

8.2 The QAPP shall provide procedures that.are to be followed that will ensure that necessary cormactive actions wil be performead,
83 The responsibie party(-les) for implamanting corrective actions shall be Idsntified,

SECTION 9.0, REFERENCES
References shall be provided efther in the: body of the text as factnotes or In a saparete section,

Attachment # 2
NHSRC QA
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To the Statement of Work

Requirements/Definitions List
EPAs Quality System Webnsite: hito:/ww.e08.00v/qus
EPA's Requirements and Guidance Documonts: fitp:/iwww.ena.qoviqualitvias docs.y
EPA"MWWW.““‘: hitn /i 003 aovigusiityias-docslrs-linsl.pd

In acoordance with EPA Onder 5360.1 A2, conformmnce to ANSUASQC: E4 must be demanstrated by subimitiing the quality documentation
described herein, All Quality documentation shall be submitted to the Govemmant for raview. The Govemment will review and retumthe
guality documantation, with comments, and indicete approval or disapproval. f the quality documentation s not spproved, it must be revised
to adidress all comments-and shall be resubmitted %o the Govemment for approval, Work involving snviranmental data collection, ganeration,
use,-or reporting shall not commenue untll the Goveriiment has approve the quality documentation. The Qluslity Assurance Project Pian
{(QAPP) shail b submitted to the Govemment at least thirty (30) days prior to the beginning of any efivironmental data gathering or

uctivity.in order to allow sufficient time for mview and revisions 1o be completed, After the Govemmant has approved the quality
desumentation, the Contractor shall atso implemaent it as writtan and approved by the Govemmant. _

s latedle] Dusinty SYBtem SOBCIeanan far Exiramurat Actions -
Thase requirements typlcally pertain to single project efforts. The five specifications are:

{1) nmwmumomnwtuuluywml)MImmwonthghowmmuaommm.
commurilcated and implemented;

(2) an organizationa) chart showing the position of the QA function;

) dalineation of the sutiiority and responalbliities of the QA function;

4) mmmmwwwawmmmmw|m--wbmmam

& the organization’s genoral approach for sccomplishing the QA specifications in the SOW.

Category Level Designations (determines the level of QA required):

D Catagory | Project - applicable to mamuﬂomdwocmbauuudforonmmmm.mm ot raseanch project
involving human subjects. The QAPP shall addraas all elements liatad in "EPA Requiremants for QA Project Plans, EPA QAJR-§,

D Catogory Il Project - applicable to studies performed to generate duta used in support of the development of environtnental
regulations or standards. The QAPP shail address il elements isted in "EPA Requitements for QA Project Plans, EPA QAR-5.

D Category (il Projact - applicabla to projects involving applied research or tachnology evaiuetions.  The QAPP shall address the
applicable sections of "EPA Requiremants for QA Project Piane, EPA QA/R-S as outined in the NHSRG's QMP: QAPP
requirements for the specific projact typa (86 below),

D Category IV Pm-aapilahblogfcm involving basks ressarch of preliminary ciata gathering activities. The QAPP shall
address the applicable sections of "EPA Requirements for QA Project Plans, EPA QA/R-6 a8 outiined in the NHSRG's QMP
QAPP requirements for the specific project type (see beiow), :

Project Types:
These cutiines of NHSRC's QAPP Requirements for vorlous projoct types, from Appendix B of the NHSRC QMP (oxcept whete
otherwiss notsd), are condensed from typlcally applicable sactions of R.8 (EPA Ruquirements for QA Project Plans) sid are
intendod to serve as a starting point when prepering & QAPP, Thesa lists and thelr farmat may not:fit overy nesaarch sconariy and
QAPPs must conform to applicable sections of R-B in a wey that fully describes the research plan end appropriate QA and QC measures o
ensure that the data ane of adequate quality and quantity 1o fit thelr intsnded purpose,

D Appliad Research - prtains to & study performed to generate data to demonstrate the performance of sccapted
or technologies under defined conditions. These studies are often pilot- or fleid-scale. The QAPP shall address all
requirements listed in *QAPP Requirements for Applied Research Projecte” from Appendix B of the NHERC OMP,

D mmmnm-mlum:mﬂywﬂumumammwwmunpwvonﬂmrbs,mm.or
tachnologles. These studies are often bonch-scue. The QAPP shail address all requirements flsted in *QAPP Requirements for
Basic Ressarch Projects” from Appendix B of the NHSRC QMP.

[:] Design, Construction, and/or Operstion of Environmental Technology Project - pertsine to environmantsl technology
designed, constructed and/or cperated by and/or for EPA, The QAPP shall address requirements in the EPA Qualily System
document *Guidance on Quality Assurance for Environmental Technology Design, Construction, and Operstion™ G-11, st

Nt AW, 80 doviaualiviQS-docs/at1-inaloB pdf, Fos additional Information, you may refer to Part G of “Specifications and
Guidefines for Quaiity Systerna for Environmviental Data Collection and Environmental Technology,” ANSVASQC E4-1084, American
Soalaty for Quailty Control, Mitwaukes, W1, Janusry 1695,
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Geospatial Deta Quallty Assurance Project - pertaing to data coliection; duta processing and analysis; and date validation of
geospatiel applications. The QAPP shull address requirernents: in the EPA Qluaiity System document "Guidance for Geoapatial
Data Quality Assurance Project Plana® G-5S at hito://www eaby-ng

Method Development Project - pertains to skustions whiene there is no existing standard method, or @ standard method nesds to
be significantly rnodifled for a spacific application. The QAPP shall address all requirements lstod in "QAPP Requirements for
Method Development Projects” from Appendix B of the NHSRC QMP,

Mode! Development Project - Includes all types of mathemiatical models including static. dynamic, dalaministio, stockagtio,
mechanistic, empirical, eto, The QAPP shall address requirements (n the EPA Quality document "Cuidancs for Quaiity
Assurance Project Plans for Modaling® G-5M at hitp, goviauality/QS-docs/aSm-final pd

Sampling and Analysis Project - pertaine to the collection and anaiysie of samples with no objeciives other than to provide
chiaracterization or manitoring iformation. The QAP shall address all requirements listed in "QAPP Requirerients for Sampling
and Anglysis Projects” (rom Appendix B of the NHERC GMP,

Socondary Dets Projuct - partaine to environmenta! data callected from other sources. by or for EEPA, that are used for pumoses
other-than those originally intended. Sources may Include: Herature, industry surveys, compliations from osmputerived databasas
and information systems, and computerized or mathematical models of environmental processes.. The QAPP shall sddreas all
fequirements listad n “QAPP Requiremams for Secondary Data Projects from Appendix B of the NHSRC QP

Software Developrent and Data Management Project - pertains to software development, software/hardwere
systerma development, database desigh and maintenance, data valldation and verification systems. The QAPP shall address all
requirements fisted In “GAPP Requirements for Saftware Develapmant Projects” from Appendix B of thie NHSRC GMP,

QUBIYRdS-d b1 v,

Y. S

0 OO0 Qd

[]

Definitions:

Erwironmental Data - Thess are any measurament or Information thet dasaribe envirenmental processes, location, or conditions; ecolagical
or heatth effects directly from messuraments, produced from software and modals, and compilad from other sourcaie guch aa data basos or
the lterature. For EPA, environmental data: include Information colfected directly from measurements, praduced from scftware and models,
and complied from other sources such s data bages or litersture. )

Incremental Funding - Incremental funding Is partial funding, no new work,

Quulity Assurance (QA) - Quality assurance is a systern of management sctivities to ensure that & process, ltem, of servive ks of the type
and quality needied by the customer. &t deals with setting policy and running an adminiatrativa system of management controls that cover
plmc:::!g. implementation, and review of data collection activities and the use of dats In decision making. Quality assurance s just one part of
4 quality system,

Guaiity Assurance Project Plan (QAPP)- A QAPP i a document that describes the necessary quality assiirence, qualty control, and othar
tachnical activitias that must be impiemanted to ensure that the results of the work perfarmed wil the stated performarice criteria. A
QAPP documents project-specific information.

Quality Control [QC) - Quality control i technicel function that includes e the sclantific precautions, auch-as calibrations.and duplications,
which are neaded to acquire data of known and adequate quality. .

Quality Management Plar (QMPF) - A QMP Is-a decument that describes an organization's/program's. quality system In terms: of the o
organizational structure, palicy and procedures, functionsl responsibiiies of mansgement and staf, ines. of authonty, and required interfaces
for those planning, implamaenting, documanting, snd assassing aft aclivitive contected. A QMP documents the overall orgenization/prograny,
and is primarily applicable to multl-year, multl-gmjod efforte, An organization's/program's QMP shall rddress all elements fsted in the
“Requirermants for Quality Mansgement Plans” in Appandix B of the NHSRC OMP. ‘

Quality Systsm « A quality system is the means by which an organization manages Hs quality aspects In a systematic, organized manner and
provides @ framework for planning, impiementing, and assessing work performed by an Sryanization and for carrying out required quality
assurance and quality control activities,
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Substantive Change - Substantive chahge i any change in an activity that may alter the quality of data being used, generated, of gathered.

Technical Laad Person (TLP) - This person is technically responsible for the project. For extramural contract work, the TLP is typlcaliy the
contracting officar's representative (COR). For intramural work, the TLP is typically the Principal investigator.

Abbreviations:
COR  Contracting Officers Reprosentative G nteragency Agreement
NHSRC National Homaelard Security Research Center QA Quality Assurance
NRMRL Natlonal Risk Managemert Regesrch Laboretory QAM Quality Assurance Manager

QAID  Quality Assurance [dentification QMP  Qualty Management Plan
QAPP  Quality Assurance Praject Plan SOW  Statament of Work ‘
Qs Quality Systern CRADA Cooperative Research & Devslopment Agresmant

TP ‘Technioal Lead Person

Altachment #2 to the Statement of Wiork
Revigion 1. March 2006
NHSRC 068/02
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